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SLOPE REDUCTIONS 


When distances are measured on a slope they may be reduced to 
the equivalent horizontal distance by the following approximate 
| rule: subtract from the slope distance the square of the rise divided 
by twice the slope distance. Thus for a slope distance of 250.3 ft. 
and a rise of 15 ft. correction=15?=2X 250.8=.45 (by slide rule) 
or horizontal distance = 250.3 —.45=249.85. When vertical angle= 
V. A. is measured horizontal distance =slope distance — slope distance 
(1—Cos V. A.). Thus for slope distance of 248.7 ft. and V. A. of 
4°20” from Table VIII Cos=.99714 and correction=1—.99714= 
.00286 per foot or total of .286 >< 2% (near enough) =.57 and horizontal 
distance = 248.7 —.57= 248.13 ft. 


See fig. (a). TRIGONOMETRICAL FORMULAS 


sin A=+ 
8 
cos A =? . 
tan A= - (a) (4) 
cot A= 5 4 
a 
sec A => A 
c 
csc A 7 


FORMULA FOR SOLVING TRIANGLES 


Given Sought Right triangles. See fig. (a). 
a, c A, B, b | sin A=<, cos B=4, b= -V/(c+a) (c—a) 
a, b A, B,c | tan A=¢, cot B=-, C= VV 0240 
A, a B,b,c | B=90°—A, b=acot A, c=>"7 
A, b B,a,c | B=90°—A, a=btan A,c=2", 
A,c B, a, b B=90°— A, a=csin A, b=ccosA 


Oblique triangles. See fig. (b). 


A, B,a b — @sin B 
ae sin A 
A, a,b B sin B=" Sn4 
a,b, C A—B tan % (A—B) —G—") tan % (A+B) 


a+b 
If s=% (a+b+o), sin % A=,[6=8 G=9 


cos Yy Am ee, tan i. A= feo (s —c) 
c 


6 8 (e—a) 


g 
o 
3 
pe 


sin A=2V G—a) (s—b) (s—o) 2 
be 


a?sin Bsin C 


A, B, C, al area = 
, Bare} area 2sin A 
A area area=\%bcsin A 


s=.(a+b+c), area=-+/5 (s—a) (s—b) (s—c) 


TABLE I.—NATURAL TRIGONOMETRICAL FUNCTIONS 


Sine. | Tan. | Cotg. ‘ Angle} Sine. | Tan. Cotg. Cosin. 
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TABLE I1.—NATURAL TRIGONOMETRICAL FUNCTIONS 


Angle | Sine. | Tan. | Cotg. | Cosin. Angle | Sine. | Tan. | Cotg. | Cosin. 


RENNNNS NNNNNN NNNNDN!I 


1. 
1. 
1. 
1. 
1. 
Li 
1. 
1, 
1. 
1. 
1. 
1, 
1. 
1. 
1. 
1. 
1, 
1. 
1. 
1. 
1. 
1. 
1. 
1. 


Cosin.} Cotg. | Tan. | Sine. Cosin.| Cotg. | Tan. | Sine. | Angle 


TABLE I.—NATURAL TRIGONOMETRICAL FUNCTIONS 


Tan. . | Cosin. Sine. | Tan. | Cotg. | Cosin. 
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Corrections for 

g the widths 

Thus if width=16.2 
(or 


practically 160 cu. yds. per 
result by 2, if both width and 


ight are large use one half of each and multiply result by 4. Any cross-section may be 


divided into triangles by the following rule. 


ght are one tenth the 


, add the triangles formed by taking 


To the triangle of the sum of the outside 
*s) by the difference between the cuts 


cuts (or fills)=height, and 4 the roadbed=width 
the distance out to each break in turn (=width 


1.597 cu. yds. or 


5.3, cu. yds. =1.48+-.028+.089= 
., use one half and multiply 


100 ft. If width exceeds 40 ft 


he 


posite width considering the heights from 1 to 9 as tenths. 


and heigh 


Table gives cu. yds. in 1 ft. of a triangle of given width and height. 
t 


tenths of width are one tenth the values found under each height considerin 


from 1 to 9 as tenths and similarly the corrections for tenths of hei 
fills) on each side of it (=height’s) always subtracting the outer from the inner. 


figures o 
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